RT in situ PCR detection of MART-1 and TRP-2 mRNA in formalin-fixed, paraffin-embedded tissues of melanoma and nevi.
Melanoma antigen recognized by T cells 1 (MART-1) and tyrosinase-related protein-2 (TRP-2) are two useful markers for immunohistochemical detection of melanocytic tumors. However, these markers may be passively acquired (phagocytosed) rather than actively synthesized. Reverse transcriptase in situ polymerase chain reaction (RT in situ PCR) can amplify even small amounts of specific mRNA in cells and therefore confirm the cellular source of a marker. We developed a one-step RT in situ PCR procedure in which Thermus thermophilus DNA polymerase synthesizes and amplifies cDNA from mRNA in a single reaction mixture. To examine its practicability and feasibility with formalin-fixed, paraffin-embedded (FFPE) tissue, we compared the results of one-step RT in situ PCR with those of immunohistochemistry (IHC). MART-1 mRNA was identified in the cytoplasm of lesional cells from 23/26 primary melanomas (92%), 9/9 metastatic melanomas (100%) and 5/6 nevi (83%). MART-1 epitope was detected by IHC in 23/24 primary melanomas (96%), 9/9 metastatic melanomas (100%) and 5/6 nevi (83%). TRP-2 mRNA was identified in the cytoplasm of lesional cells from 17/26 primary melanomas (65%), 6/9 metastatic melanomas (67%) and 4/6 nevi (67%). TRP-2 epitope was detected by IHC in 20/24 primary melanomas (83%), 9/9 metastatic melanomas (100%) and 4/6 nevi (67%). Both techniques detected MART-1 and TRP-2 in FFPE melanoma cell lines. Neither marker was detected in squamous cell carcinomas or basal cell carcinomas by RT in situ PCR or IHC. We conclude that the RT in situ PCR technique can be successfully applied to FFPE tissue to determine the cellular sources of gene expression observed by conventional PCR approaches.